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« Study City
[J State

EIA Climate Zone

M Zone 1: <2,000 CDD and > 7,000 HDD
B Zone 2: <2,000 CDD and 5,500 - 7,000 HDD
] Zone 3: <2,000 CDD and 4,000 - 5,499 HDD

[ Zone 4: <2,000 CDD and < 4,000 HDD

M Zone 5: > 1,999 CDD and < 4,000 HDD

CDD = cooling-degree day, annual sum of daily mean temperatures > 18.3 °C
HDD = heating-degree day, annual sum of daily mean temperatures < 18.3 °C
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Figure S1. Map of the 114 U.S. study cities and their corresponding Energy Information

Administration (EIA) climate zones (Energy Information Administration 2010).
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Figure S2. Percent increases in all-cause hospital admissions for apparent temperature (AT) vs.

the 75" percentile of AT among New York City, NY elderly (May-September, 1992-2006) at lag

day 0 (A), lag day 2 (B), lag day 4 (C), lag day 6 (D), and over lag days 0-7 (E) for models 1-4

and for model 1 at all lags (F). Gray shading represents 95% confidence interval for Model 1.



A) Moderate Heat B) Extreme Heat
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Figure S3. Percent increases and 95% confidence intervals (Cls) for all cities in hospital
admissions among U.S. elderly (May-September, 1992-2006) at lag 0 and the over lags 0-7 for 3
time stratum lengths of 5 (30-31 days per time stratum), 6 (25-26 days per time stratum) and 4
(38-39 days per time stratum) for (A) moderate heat (90" vs. 75" percentile of AT), and (B)

extreme heat (99" vs. 75™ percentile of AT).
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For each metric, results in order from climate zones 1-5 (blue-red) and all zones combined (black).

AT = apparent temperature

MT = mean temperature

MI = minimum temperature

MA = maximum temperature

DTR = diurnal temperature range (MA - Ml)

Figure S4. Percent increases and 95% confidence intervals in hospital admission among U.S.

elderly (1992-2006) for all natural causes for different temperature metrics for moderate heat

(90™ vs. 75™ percentile of temperature) (A, C) and extreme heat (99™ vs. 75" percentile of

temperature) (B, D) for lag days 0 (A, B) and over lag days 0-7 (C, D).
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Model 1: Natural cubic spline (NCS), knots at 10th and 90th pctls of AT, 4 lag strata

Model 2: Piecewise linear spline (PLS), knots at 50th and 95th pctls of AT, 4 lag strata

Model 3: NCS, knots at 33rd and 67th pctls of AT, 4 lag strata

Model 4: NCS, knots at 10th and 90th pctls of AT, NCS lag with 3 df

Model 5: PLS, knots at 50th and 95th pctls of AT, 4 lag strata,
conditional logistic regression with robust standard errors
Model 6: NCS, knots at 10th and 95th pctls of AT, 4 lag strata

Model 7: PLS, knots at 25th, 50th and 95th pctls of AT, 4 lag strata

Model 8: PLS, knots at 10th and 90th pctls of AT, 4 lag strata
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Figure SS. Percent increases and 95% confidence intervals in hospital admissions for all causes

among the elderly in the largest city in each of 5 climate zones (May-September, 1992-2006) for

moderate heat (90" vs. 75" percentile of apparent temperature) (graphs A, C) and extreme heat

(99" vs. 75" percentile of apparent temperature) (B, D) at lag day 0 (A, B) and over lag days 0-7

(C, D) for different models.



Study Cities and Climate Zones Methods

U.S. counties were ranked according to the number of hospital admissions due to cardiovascular
disease from 2004-2006. Of the 200 counties with the most cardiovascular admissions, 196
counties were within Metropolitan Statistical Areas (MSAs) in the continental U.S. and were
assigned to their respective MSAs to form the “cities” in this study. The MSAs of Denver, CO,
Portland, OR and Albuquerque, NM, though large, did not contain counties among the 200
counties with the highest number of cardiovascular hospital admissions, so the counties of
Denver, CO, Jefferson, CO, Multnomah, OR, Clackamas, OR, Washington, OR and Bernalillo,
NM were added. Cities were assigned to 5 climate regions using the U.S. Department of Energy,
Energy Information Administration's climate zones (Energy Information Administration (EIA)
2010), defined by numbers of cooling-degree days (annual sum of daily mean temperatures
above 18.3°C) and heating-degree days (annual sum of daily mean temperatures below 18.3°C).

Alternative Threshold Identification Using SiZer

Methods

We attempted to identify heat and cold thresholds at lags 0-1 and 2-3 using the SiZer method,
which identifies significant increases or decreases in locally weighted polynomial smoothers for
different spans of the smoother (Chaudhuri and Marron 1999). The motivation for doing this was
to potentially provide a more objective way of identifying thresholds by exploring the full range
of smoothing approaches (from very little smoothing to a great deal). For each city, we
performed a time stratified case-crossover analysis using Poisson regression (Lu and Zeger 2006)
of the association between daily hospital admissions counts and ATO1 and AT23 as natural cubic
splines with 3 df. The SiZer scatterplot was created from the AT values and partial residuals for
each lag, and smoothers with differing bandwidths were fit to that scatterplot. For each city for
each lag, we tested approximately 20-30 bandwidths (1 for each degree Celsius in the range of
ATs for that city), and the bandwidths ranged from log;o(h) = 0 to 2.

Results

The SiZer method did not allow us to identify clear heat and cold thresholds in many cities.
Often, a smoother with a small span (a very “wiggly” smoother) had multiple significant
increases and decreases in its slope and a smoother with a large span significantly increased (or
decreased) over the full range of AT values at that particular 2-day lag, without any threshold.
Furthermore, the point at which the function began to increase, decrease or flatten often
depended entirely on the span chosen. This suggests that the threshold approach may not fit the
data well, or may not be estimable.
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